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Unit 9 


Introduction to 
Coordinate Geometry 


EXERCISE 9.1 


Q1. Find the distance between the following pairs of 


points. 
(a) Α(9,2), B(7,2) 
Solution: 


Distance formula = d = tJIx; — xil? + Da E 
|AB| = /(7 — 9)? + (2 - 2? ZY 
= /(-2)? + (0)? 
(b A(2,-6), B(3,-6) 9 


Solution: YAY 
UR = I 2)? + (--6 + 6)? 
= /(1)? + (0)? = V1+0=1 


(c) \AGB1), B(6,1) 


Solution: 
[AB] = J([6 — (78) * + [1 - 1? 
= /(14)? + (0)? = 14 
(d) αΑ(-4,ν2), B(-4-3) 
Solution: 


AB = |i-4 - (-4? + [-3 - v2}? 
- m + 4)? +(-3 -JJ 
= E — V2)? = |-3 - ν2] 


=3+V2 
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(e) A(3,11), B(3,4) 
Solution: 
|AB| = (3-3)? + [-4- C10]? 
= ¥(0)? + (7)? =7 
(f)  A(0,0) .B(0,5) 
Solution: 
|AB| = J(0 — 0)? + (C5 - 002 
= 40) * CSy - 03:25 
= 425-25 
Q2. Let P be the point on x-axis with x-coordinate a 
and Q be the point on y-axis with y-coordinate b 
as given below. Find the distance between P and 


Q. N X 
(i) a-9, b=7 ἅ 
Solution: 

i P is (9,0)and Q is (0,7) 


|PQ| = 
(ü) α-2 
Solution 


*' (2,0)and Q is (0,3) 
|AB| = y (0 — 2)? + (3-0)? 

= 449 = J13 
(i) a--8, b=6 


|ΡΩ! = /[0 — (78)? + (6 — 0)? 
= J(8) + (6) = V64 36 
= 4100 = 10 
(iv) a=-2, b=-3 
Solution: . 
« P is (--2,0) and Q is (0,3) 
ΙΡ0| = J[0 — (—2)]4 + (-3 -- 0)? 
= (2)? + (—3)? = V9 + 4 = V13 
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(v) a=v2, δι 
Solution: 
Pis (v2, 0)and Q is (0,1) 


ΙΡ! = Jo- + (1-0)? 


= E + (1)? =V2¥1=v3 


(vV) a=-9 and b=-4 
Solution: 


~ P is (—9,0)and 0 is (0,4) 

ΙΡΟΙ = /(0 - C9 + [-4- 0] 
= (3)? + (—4)?. = /81 + 16 
= V97 


EXERCISE 9.2 


Q1. Show whether the pointsy with, ces (5,2), 
(5,4) and (4,-1).are vertices of an equilateral 
Mei ad or an are triangle? 


sd επ. 
Iac - JG 953 41 
= /(9)? + (3)? 
= V81 + 9 = V90 = V9 x 10 = 3/10 
|ΟΑ| = (5 + 4)? + (2-1)? 
= (+ C3 
= V81 +9 = V90 = V9 x 10 = 3/10 
As | |BC| = |CA| = 3/10 
Since two sides are equal therefore the triangle is 
formed is an issosceles triangle. 
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Q2. Show whether or not the points with vertices 


(-1,1), (5,4), (2,-2) and (—4, 1) from a square. 
Solution: 


Let the points be A(-1,1), B(5. 4), C(2,2) and D (-4,1) 
|AB| = (+) +G- 
= V36 +9 = V45 = V9 x 5 = 3/5 
ΙΒ] = (5 — 2)? + (4 + 2) = V37 + & 
= 49 + 36 = V45 = 3γ5 
ICD] = (2 +4)? € (-2- 1y = for + (3 
= ¥3649 = V45 = 395 
DA| = (1 + 4)? + (1-1? = (3)? +0? = 
|AB| = |BC| = |CD| = 3V5 but |AD| =3 


Since all sides are not equal therefore the given Es 
did not form a square. 


Q3. Show whether or not the points.coo WS 
(1,3), (4,2) and (-2, us are > verticès of a right 


.. Namee- O 

ICA] = rG = y (6) + (74) 
= 499 = V18 

|BC|? = 52 


[ΑΒ]: + [CA|? = 10 + 18 = 28 + ΙΒ6|2 

Since given points does not obey the Pythagoras 
theorem therefore the coordinates are not the vertices of right 
angle triangle. 

Q4. Use the distance formula to prove whether or not 
the points (1,1),(-2,-8) and (4,10) lie on a 
straight line? 

Solution: 

Let the given points be A(1,1), B(—2,8) and (4,10). 


|AB| = (1 + 202 + (1 + 8)? 
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= /(3)? + (9) = V9 +81 = V90 = V9 x 10 
= 34/10 
|ΒΕ| = /(4 + 2)? + (10 + 8)? = (6)? + (18)? 
= V36 + 324-4360 = 6/10 
IACI = J(4 -- 1? + (10 -- 1)? = /(3)? + (9)? 
= V9 + 81 = V90 = 3/10 


By applying the condition of collinear points 


As |AB| + |AC| = 3/10 + 3V10 = 6V10 = |ΒΕ| 


So the points A, B, C are on the same straight line. 
OR the given points are collinear. 

Q5. Find k, given that the point (2, k) is equidistant 
from (3, 7) and (9, 1). 


Solution: 
Let the given points be P(2, k) and A(3, 7), BOZK 
As the points P is equidistant from A andi Ba g- 


|PA| = |PB| 


ie. (2-3) +(k-7)? 


49 — 49+k?-2k +1 
50 3 14k = 50 +k? — 2k 
-14 +2k =0 
—12k = 0 
k=0 | 
Q6. Use distance formula to verify that the points 
A(0, 7), B(3, -5), C( -2, 15) are collinear. 


Solution: 
Let the points be A(0,7), B(3,5) and C(-2,15). 


|AB| = (0 —3) + (7 £5)? 
= (23)? + (12)? = /9 + 144 
= V153 = V9 x 17 = 3/17 
|BC| = /(-2 - 3)? + (15 + 5)? 
= /(-5)? + (20)? = V25 + 400 
= ¥425 = V25 x 17 = 5/17 
ICA| = (0 + 2)? + (7 -- 15)? = (2)? + (-8)2 
= V4 + 64 = V68 = 2/17 
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By applying the condition of collinear points 
|ΑΒ| + \CA\ = 3V17 + 2V17 = (3 + 2)V17 
= (3 + 2)V17 = 5/17 = |BC| 
_ A the given points are collinear. 
Q7. Verify whether or not the points 0 (0,0), A(V3, 1) 
are the vertices of an equilateral triangle. 
Solution: 


Ι9Αἱ = {α5 -Ὁ)ΏΠ»-Ό]-- [e Peg) 


—-d43412/4-22 


\0B| = [os -0 +(-1-0)? = κο "E 


= J341 = 44-2 


ΑΒ] = |(v3— V3) * C1- D? κ 


= [2+ C2 Ομ Ges 
Since |OA\| = \OB\= \AB\ therefore ABO are vertices 


of an equilateral triangle. — y ο) 

Qs. Show that the points<A(—6,—5), Β(5,--5), C(5,-8) 
and D(-6 —8) are’ vertices of a rectangle. Find 
the lengths of its diagonals. Are they equal? 


Solution L Ed C 


B 
The points are AC-6, -5) BG, —5), C(5, -8) and 


P uc. —Syx(c5-59- {Git + 0 
241-11 
\DC\ =/(5 + 6) 4 (-8 8)? = J (11)? + (0)? 


121-211 


— 
— 
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JG - T(-845) 
=V0+9=3 
|AC| = J(— = 5)2 + (—5 + 8)? = J (11)? + (3)? 

= V121 + 9 = /130 

Now by applying Pythagoras theorem 
|AB|? + |Β6|2 = (11)? + (3)? = 121 + 9 = 1305|Α6|2 
- ZABC = 90° 
and |AB| = |DC| and |AD| = |BC| 
Hence ABCD is a rectangle 


For diagonals 


IACI] = «/(--6 — 5)2 + (5-8)? = (11)? + 3)" 
= V121 +9 = V130 Nz 
IBD| = ν(--6 — 5)? + (--8 + 5)? 


Also 
= [CID + 3)? = VIZI H 
the two diagonals are eque; n ler 
Q9. Show that the poii S M(E1 4), Ν(--5, 3), P(1, --3) 
and Q(5, -2 are the vertices of a parallelogram. 
Solution: 


"n 


M 


P Q ‘ 
, Points are M(—1,4), N(—5,3), P(1, —3)and Q(5, —2) 


ΙΜΝΙ = /(-1 +5) V(4)?-+ (1)2 


+ (4-3)? = 
- Vie i- Ji? 


IPQ| = (5-1? + (4-3)? = ¥(4)? + (1)? 
ν16 +1 = V17 


ΙΝΡΙ = J(1 +5)? + (—3 -- 3)2 = J(6)? + (-6)? 
IMQ| Ξνί5- 1)? + (-2- 4)2 = /(6)? + (-6)2 


V36 + 36 = 6/2 
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IQN| 2 J(5 + 5)? + (-2- 3)? = Ν(10}2 + (--5)2 
= V100 + 25 = V125 = 5/5 

INP|? + |PQ|? = 72 + 17=89% 125= IQN|? 

But  |MN| = IPQ| = INQ] = IMQ] 

Hence the given points from a parallelogram. 

Q10. Find the length of the diameter of the circle 
having centre at C(-3,6) and passing through 
P(1,3). 

Solution: 

Centre C(-3, 6) and 
the circle is passing through 
the point P(1,3) 

: radius = m|PC| 


= ¥(-3 - D? + (6-3)? NY 
= C4! + (3) = V16 +9 = V25 - € 


diameter — 2 x radius 
DUE 0 < 


EXERCISE 9.3 


Q1. Find ‘the mid- -point of the line segment joining 
_ each of the following pairs of points. 
(a) A(9,2), B(7,2) 


Solution: 
Mid point M is (353, LA) 
2 et 
Ἐπ 
ο. (53 
Or (8, 2) 
(b) Α(2,6), B(3,-6) 
Solution: 
Mid point M is (=>, 7 zta) 
2+3 -6- 3 
2' 2 
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5 -12 
O Cars 
or (2.5, --6) 
(c) A(3,-11),B (3-4) 
Solution: 
Mid point M is (15512125 2) 
(== 22 
z 2 ; 
S rs, 2) 
(-1,1) 
(d) AC -4,9), B(-4, -3) 
Solution: 


Mid point M is (umm, ntm Pu J 


χε ΣΧ + 
int M is (5:5: D APR) 


343 -11-4 _ 6 15 
(=. 2 ) - C 2 
(3-25 
(η no, 0), B(0,-5) 
Solution 
Mid point M is (3113131121 P 2) 
a= 
Me A 
-5 
o GF 
(0, —2.5) 
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Q2. The end point of a line segment PQ is (--3,6) and 
its mid-point is (5,8). Find the coordinates of the 
end point Q. 

Solution: 


p(-3, 6) M(5,8) Q(x y) 


Let Q be the point (x, y), M(5,8) is the mid point of PQ 
by mind point formula we have 
χι :χ2 


Now γ---- 


Hence point is (13, 10) 
Q3. Prove that mid- -point of the hypotenuse of a right 
RY iangle is equidistant from its three vertices 
~ © P(-2,5), Q(1,3) and R(-1.0). 
Solution: 


. R (-1, 0) 


Q (1, 3) 
P (2,5) 


P(—2,5), Q(1,3), RC-1,0) 


|ΡΩ! = J(72- Er 39? = (73) + (2y? 


= V9+4 
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IQRI 2 ν(1 4: 1)2 + (3 - 0)? == (--2)2 + (3)? 


= 4433 - V13 


IPR| = f(—2 + 1)? + (5 - 9)? 


= ΠΠ + (8)25νΙ + 25 = V26 
|ΡΕ|2 = 26 = |PQ|? + IQRI* 
- PR is hypotenuse 
, 4x2 12) 
Mid point of hypotenuse PR is M = : E NE ) 


IMPI? = [ΜΗ 
Cis +G-9) 


(9 “(Θ᾽ 
- µε 


Hence M the mid point of hypotenuse is equidistant 
from the three vertices of the angle PQR. 
Q4. If O(0, 0), A(3, 0) and B(3, 5) are three points in 
the plane, find M, and M, as mid-points of the 
line segments AB and OB respectively. Find 


|M,M;l. 
Solution: ` 
Mı M2 
O (0, O) A (3,0) B (3, 5) 


0(0,0), A(3,0), B(3,5) 
3.) 


Mid point of AB is (11555, 3115: 
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3+3 045 5 
M (>.> or Μι (3,2) 
M; the mid point of OB is M; (um A) 


GASS α νε) 


now anal = fS «6-2 


2 


- AQ += +0-3 


Q5. Show that the diagonals of the parallelogram 
having vertices A(1,2), B(42) C(-1,-3) and 
D(—4, —3) bisect each other. 


[Hint: The mid-points of the diagonals coincide] 
Solution: 


8 (4, 2) 
+ + 
3 of AC is [31-32 ~ ο) 
ως Zi 2-3 
2" 2 
0 -1 
o (7 


οι m (0-3) 

Μ; mid point of BD is (A=, yı nn 
Cm) G-2 

or M (o-3 


Since both the diagonals have same mid point therefore 
they bisect each other. 
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06. The vertices of a triangle are P(4,6), Q(-2, —4) 
and. R(—8,2). Show that the length of the line 
segment joining the mid-points of the line 


segments PR, QR is - 2Ρ0. 
Solution: 


P(46 
R(-8,2) Mi | 


Q(-2,-4) 
M, the C ee of QR is ( == B εν X. 
ο. 


T. 6+2 


X, MC -—2, ^4) 
|M,M2| = /(—5 + 2)? + (441)? «πε 
= V9 +25 = V34 ..,.. wee (Ù) 
Now {PQ| = J(4 4 2)? + (6*4)? =,/(6)?+(10)2 
= V36 + 100 = V136 
= V4 x34 = 2/34 


= ΙΡΟΙ = 734 "———() 
From (i) and (ii), we get 
[Μ.Μ2| =Z IPQ] 
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REVIEW EXERCISE 9 


Q1. Choose the correct answer. 
(i ^ Distance between points (0, 0) and (1, 1) is 

(a) ο (b 1 () 2 (d v2 
(ii) ^ Distance δ: Όννθθη the points (1, 0) and (0, 1) is 


(a) 0 (ο) 1 (ο v2 (d 2 
(ii) ^ Mid-point of the points (2, 2) and (0, 0) is 


(a) (4,1) (b (1.0) 
(c) — (0,1) (d) — (-1,-1) 
(iv)  Mid-point of the points (2, -2) and (-2. 2) is 
(a) | (2, 2) (b | (-2, -2) 
(c) 9,0) (d) (1,1) 
(v) A triangle having all sides equal is called , , 
(a) Isosceles (D Scalene A j^ 
(c) Equilateral (d) None‘of f Use 
(vi) A triangle having all siaes different) is called 
(a) Isosceles - (B) Scalene 
(c) μον ~A νά) None of these 
Answers: «ΠΔ 


Q2. Answer the following, which is true and which is 
| , false. 


(i) = Aline has two end points. 

(ii) ^X Aline segment has one end point. 

(iii) ^A triangle is formed by three collinear points. 

(iv) Each side of a triangle has two collinear vertices. 

(v)  Theend.points of each side of a rectangle are collinear. 
(vi) All the points that lie on the x-axis are collinear. 


(vii) Origin is the only point collinear with the points of both 
the axes separately. 


Answers: 


O F 4 F |a F ](ν) T j(v) T | 
(vi) T l(vi) T |. s. ἰ — —]| 
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Q3. Find the distance between the following pairs of 


points 
(i) Α(6, 3), B(3,-3) 
Solution: 

|AB| = (3-6)? + (-3 - 3)? | 


tou 


γί-3)2 + (-6)? = V9 + 36 = V45 
(ii) ^ A(7,5), B(1,-1) 
Solution: 
[AB] = [7 1)? + (5-1? 
= /(6) + (6) = V36 + 36 = V72 = 6/2 
(iii) Α(Ο,0), B(-4,-3) 
Solution: 
|AB| = (+4)? € (0 3)? 
(4)? + (3)?=V16+9=V25=5 .— 
Q4. Find the mid-point between follow ΗΡΙ ς 
points. . T~ 
(i) (6,6), B(-4,-3) 
Solution: 


xe i 


(5, 2) 
(i) (5, -7), C7, -5) 


Solution: 
Mid point M (555: zata) 
| 2. 2 XJ 
= 2-5) 
2 ? 2 
or (= xe : 
Ὁ 
(iii) (8,0), (0, -12) 
Solution: 
ῃ XitX2 νιΈγ 
Mid point M (em. τ :) 
(5555535 
2^ 3 
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8 -12 
0 C 
or (--4,--6) 
Q5. Define the following: 
(i) Coordinate geometry: 


Coordinate geometry is the study of geometrical shapes 
the Cartesian plane (or coordinate plane) 
(ii)  Collinear: 


Two or more than two points which lie on the same 
straight line are called collinear points with respect to that line. 
(ii) XNon-collinear: 


The points which do not on the same straight line are 
called Non-collinear. 


(iv) Equilateral triangle: 
If the length of all three sides of a triangle is | same, then 
the triangle is called an equilateral triangle. Vv 
(v) Scalene Triangle: Nese 
A triangle is called αν tiange tt, meas 
three sides are different. | 
(vi) Isosceles Triangle: λ 
An isosceles triangle) isa triangle which has two of its | 
sides with equal lent th 1 while the third side has different length. 
(vii) Right ‘Triangle: 
A triangle in which one of the angles has measure equal 
to 905! is called right triangle. 
( viii) - Square: 
A square is a closed figure formed by four non-collinear 


points such that lengths of all sides are equal and measure of 
each angle is 90? 
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